Abstract:
Introduction
Hibiscus sabdariffa is an annual herbaceous herb belonging to the malvaceace family. It is cultivated for leaf, fleshy calyx, seed or fibre and is often used in traditional medicine. The calyx of the plant is also use as refrigerant in the form of tea, popularly known as zobo in Nigeria. The chemistry of the dried calyx revealed that per 100g, it contains 49 calories, 84.5 percent water, 1.9g protein, 0.1g fat, 12.3g total carbohydrates, 2.3g fibre, 1.2g ash, 1.72 mg calcium, 57mg phosphorous, 2.9mg iron and 14mg ascorbic acid. The presence of saponins, tannins and cyanogenic glycosides has been reported [1] .
It has been reported to have antihypertensive, hepatoprotective, antihyperlipidemic, anticancer and antioxidant properties. Others include antiseptic, aphrodisiac (an agent that stimulates sexual excitement), astringent (a drug that causes cells to shrink by precipitating proteins from their surfaces, they protect the skin and reduce bleeding from minor abrasions), cholagogue (a drug that stimulates the flow of bile from the gall bladder and bile ducts into the duodenum), demulcent (a soothing agent that protects the mucous membranes and relieves irritation), emollient (an agent that soothes and softens the skin), digestive, purgative and sedative [2, 3, 4, 5] .
From the foregoing, this study is aimed at evaluating the effects of oral administration of aqueous extract Hibiscus sabdariffa on some haematological parameters of wistar albino rats.
II.
Materials And Methods
Preparation of extract
Mature dry dark-red calyces of Hibiscus sabdariffa were purchased from a local market in Port Harcourt, Nigeria and authenticated by Mr. Ogbonnaya Obioma at the National Root Crops Research Institute (NRCRI) Umudike, Umuahia, Abia State, Nigeria. The extraction procedure that was used as described previously [6] . Briefly, 30g of the dry petals of Hibiscus sabdariffa were brewed in 400ml of boiled tap water for 45minutes. The resulting decoction was filtered using a filtration sieve (pore size 0.5mm diameter). It is expected that 10ml of the filtrate will evaporate to dryness and yielding 0.3665±0.002g, giving a concentration of 36.65±0.002mg/ml.
The concentration in the exposed group above is derived as follows: 48ml of tap water were added to 10ml of filtrate to make approximately 0.6g/100ml tap water (Group B), 29ml of tap water were added to 10ml of filtrate to make approximately 1.2g/100ml (Group C), 9ml of tap water will be added to 10ml of filtrate to make approximately 1.8g/100ml tap water (Group D), while , 9ml of tap water will be added to 10ml of filtrate to make approximately 1.8g/100ml tap water + 200mg vitamin C (Group E).
Experiment animals
Twenty five (25) male wistar albino rats weighing 180-200g were obtained from the Animal House of Department of Human Physiology, University of Port Harcourt. The animals were housed under a standard laboratory condition with 12 hours dark/light cycle and with access to standard diet (Guinea feed, Benin-Auchi Road, Edo State) and water ad libitum. The experiment animals were divided randomly into five (5) groups of five (5) animals each. Group A (control) were given tap water to drink. Group B, Group C and Group D were be given 0.6g HS extract, 1.2g HS extract and 1.8g HS extract respectively in 100ml tap water. Group E were given 1.8g + vitamin C of HS extract in 100ml tap water for 28days. Haematological parameters estimations were carried out on the twenty ninth (29) day of the extract administration.
Collection of blood samples
Precautions were taken on proper collection of the samples. About 2ml of blood samples were collected from the tail of each rat. The tail end of the rats was completely and neatly cut, at a point 2cm from the tip using a sterile surgical blade. The blood samples were collected in K 3 EDTA tubes. The blood collected was used for haematological parameters.
Blood analysis
The haematological parameters performed were according to standard methods. Measurement of Hemoglobin was estimated by using cyanomethaemoglobin technique. Packed cell volume of each sample was determined by using a Hawksley microhaematocrit centrifuge at 12,000 rpm for five minutes [7] . Total white blood cells were counted using the improved Neubauer haemocytometer [8] .
Statistical analysis
The data of body weights and haematological parameters were analyzed using the Statistical Package for Social Sciences (SPSS for windows, version 12.0). Comparisons were made between control and experimental groups using student's t-test. Values of less than 0.05 were regarded as statistically significant. Tables and Chart were also used to represent data obtained from the analysis.
III. Results

Body weight
The body weight of the wistar albino rats were measured before and after the administration of the extract. The correlation between the initial weight and final weight is shown in Table 1 and Fig. 1 . It was observed that there were significant decrease (P<0.05) in all the groups except control group and 1.8g/100ml of HS (Group A and Group F).
Haematological parameters
Some haematological parameters: (Haemoglobin (Hb), packed cell volume (PCV), Total White blood cells (WBC) and Differential WBC (Diff) were measured. The mean and standard deviation are shown in Table  2 . Results obtained showed a significant increase (P<0.05) in all the groups when compared with the control (Group A). The mean hemoglobin of Group C, D and E was significantly higher than that of Group A and B (P<0.05). Group C, D and E showed significant increase when compared with the control (Group A). There was significant difference in groups when compared with the control (Group A) as shown in Table 2 .
Table 1: Effect Of Aqueous Extracts Of Hibiscus Sabdariffa On Weight Of Wistar Albino Rats
Values are expressed as mean±SD *significantly different statistically from the controls (p<0.05) 
IV. Discussion
Decrease in body weights of the rats except in the Group A (control) and Group E could be due to very sour taste of H. sabdariffa which may reduce appetite which caused decrease in food intake or consumption which ultimately lead to decrease in the weights observed [9, 10, 11] or alternatively it may have some effect on glucose or lipid metabolism.
The results obtained from this work revealed that haematological parameters (Haemoglobin (Hb), Packed Cell Volume (PCV), Total White blood cells(WBC) and Differential) increased significantly (P<0.05) in all the groups when compared with Group A (control) in a dose dependent. This is in agreement with the report of Adigun, et al., (2006) where it was reported that Hibiscus sabdariffa is used in the management of anemia.
Haemoglobin concentration and packed cell volume (PCV) have been used to detect anemia and its severity and to monitor an anemic patient's response to treatment [14] . Studies have shown that some substances like food and leaves have been associated with increase or decrease in Hb and PCV [5] . In this study, we observed that the extracts increased the Hb and PCV of albino rats (Table 2 ).This study is in agreement with the study of Adigun et al., (2006) who suggested that aqueous extract of HS are beneficial on the red cells at short term uses which may be sustained at long term uses. The findings in this study suggest that the extract may be useful in improving the Hb and PCV for a long term administration.
The white blood cells have been known to play very important roles in improving the immune system [14] . The total white blood cells of albino rats used in this study recorded a significant increase (P<0.05) after 28days. This could be attributed to the possible stimulation of the immune system by the extract [15] .
The blood lymphocytes are part of the immune cells which plays an important role in protection against pathogens. The lymphocytes are specialized in recognizing antigens on living cell that distinguish self from nonself; they are capable of recognizing initially all conceivable antigens [16] . The lymphocyte counts in this study were observed to increase as the time increased during the extracts administration. This is in agreement with the works of Effraim et al., (1999); Adigun et al., (2006) .This increase in lymphocytes could be attributed to the introduction of aqueous extract of Hibiscus sabdariffa. Nwinuka et al., (2008) in their study on the effect of Hibiscus sabdariffa on the haematopoietic system reported an improvement on the haematological parameters with a similar dose and duration. Thus, while this dose might be beneficial to the haematopoietic system, it is however toxic to the liver.
V. Conclusion
Our study suggests that administration of aqueous extract of Hibiscus sabdariffa might be beneficial to the haematopoietic system. It is therefore recommended that further studies be conducted to determine the safe dose of this HS in Humans.
